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of the atrioventricular node are not explained by its state of re-
fractoriness or by concealed conduction alone.
JOHN R. URBACH, MD, FACC
The Medical College of Pennsylvania
3300 Henry Avenue
Philadelphia, Pennsylvania 19129
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Reply
I agree that there is a problem-a word I prefer to "contro-
versy"- in respect to different interpretation of the outcome of
the analysis of the ventricular response to atrial fibrillation. This
is manifest in what Urbach wrote in 1973 (his Ref. 6):
"The pattern of the ventricular response to uncomplicated atrial
fibrillation depends primarily on the average pulse rate. Most pa-
tients with chronic atrial fibrillation and a ventricular response of
70 to 90 beats per minute have a very irregular rhythm. Their
shortest ventricular beat to beat intervals measure 0.4 to 0.7 sec-
onds, their longest 1.3 to 2.3 seconds. There are very few suc-
cessive intervals that are equal in duration, and there are even
fewer that are otherwise patterned," Study of the histogram produces
data on variations in RR interval duration, not on RR interval
sequence.
Much remains to be learned about the ventricular response in
atrial fibrillation. My observations to which Urbach has responded
ate a modest attempt to clarify the problem.
FRITS L. MEIJLER, MD, FACC
Department of Cardiology
University Hospital
P.O. Box 16250
3500 CG Utrecht
The Netherlands
ST Segment Changes in Lead aVR
Billadello et al. (I) do not mention ST changes in leads other
than the inferior and precordial ones. It would be interesting to
know whether there was ST segment elevation or depression in
lead aVR. This lead integrates the electrical activity of the different
parts of the left ventricle in a more balanced way. An ST segment
elevation in lead aVR, in the presence of an acute inferior wall
myocardial infarction (with ST elevation), should be highly spe-
cific for anterior wall ischemia.
STAVROS HADJIMILTIADES, MD
Cardiology Fellow
St. Barnabas Medical Center
Department of Medicine
Old Short Hills Road
Livingston, New Jersey 07039
I. Billadello JJ, Smith JL. Ludbrook PA, et al. Implications of "reciprocal" ST
segment depression associated with acute myocardial infarction identified by pos-
itron tomography. J Am Coli Cardiol 1983:2:616-24.
Reply
We have reviewed the qualifying electrocardiograms from our
series of 20 patients and have noted ST segment elevation or
depression 0.1 mV or more in lead aVR in 4 patients. Three of
nine patients with inferior myocardial infarction with "reciprocal"
ST segment depression in the anterior precordial leads demon-
strated ST segment depression in lead aVR, and one of these nine
patients showed ST segment elevation in lead aVR. The patient
with ST elevation in lead aVR and one of three patients with ST
depression in lead aVR demonstrated decreased apparent accu-
mulation of IIC-palmitate in the anterior left ventricular wall doc-
umented tomographically, possibly reflecting anterior left ventric-
ular ischemia. Thus, our data indicate that the presence of ST
segment deviation in lead aVR in the presence of acute inferior
wall myocardial infarction is neither a sensitive nor a specific
indicator of anterior wall ischemia in our popUlation.
JOSEPH J. BILLADELLO, MD
Fellow in Cardiology
EDWARD M. GELTMAN, MD, FACC
Assistant Professor of Medicine and Radiology
Washington University
School of Medicine
Cardiovascular Division
Barnes and Wohl Hospitals
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St. Louis, Missouri 63110
QRS Scoring Systems for Estimating
Ventricular Function
Young et al. (I) considered the correlation of information ob-
tained from the electrocardiogram with that obtained from radio-
nuclide angiography in patients with ischemic heart disease. Pre-
vious studies from our institution (2) and those of others (3-5)
have evaluated the performance of the QRS scoring system de-
veloped by Selvester and coworkers and simplified and validated
by our group. In patients after an acute myocardial infarction, the
correlations with left ventricular ejection fraction ranged from - 0.61
to - 0.88. A correlation ofO. 72 was also reported when comparing
the QRS score with infarct size estimation by creatine kinase (CK)-
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MB isoenzyme levels and a correlation of 0.62 was reported when
the score was compared with the thallium score. Since QRS score
has been compared with the size of single myocardial infarcts
measured at postmortem examination, one might then conclude
that the left ventricular ejection fraction, after a myocardial in-
farction, correlates well with the extent of the myocardial necrosis,
thus the QRS score.
Young et al. performed both the QRS score (as well as other
descriptors of the electrocardiogram) and radionuclide angiography
in patients with ischemic heart disease, the majority with one or
more previous acute infarcts. Their results suggested rather poor
correlation between left ventricular ejection fraction and QRS score.
They concluded that there is substantial limitation in the QRS
scoring system for predicting ejection fraction,
The QRS scoring system was designed to estimate infarct size.
Although there is fairly good correlation between the left ventric-
ular function and the amount of myocardial necrosis, factors other
than necrosis may limit function, Acute reversible myocardial
ischemia can result in major impairment in left ventricular function
which may not resolve for a prolonged period after the resolution
of ischemia. Therefore, in patients who have frequent bouts of
angina pectoris, one might expect that left ventricular function
would diminish during an ischemic episode and then not return to
its baseline level until some subsequent indeterminant time. Their
left ventricular ejection fraction would therefore be lower than that
predicted from an index of infarction such as the QRS score.
However, it is not indicated in the Methods section of the report
that the authors had validated their method of performing QRS
scoring prior to evaluating the electrocardiograms. In the absence
of such validation, it is not possible to determine whether the
"limitation" is in the scoring system itself or in the authors' ability
to apply the scoring system.
Therefore, the limitation of the use of the QRS score for the
estimation of left ventricular function is due not only to limitation
of assessing the size of infarcts (especially mUltiple infarcts), but
also to presence of reversible ischemia. This methodology (com-
parison of ejection fraction and QRS score) is not sufficient to
permit a true evaluation of the ability of a QRS scoring system
designed to estimate infarct size. Investigators who wish to use
this scoring system should validate their ability to perform QRS
scoring by blinded comparison with one of the authors of the
original studies.
GALEN S. WAGNER, MD
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Reply
We believe that the QRS score established by Palmeri et al.
(Ref. 2, Wagner and Hinohara) is interesting and the attempt to
relate the QRS score to ejection fraction was quite worthwhile.
Previous reported attempts to relate left ventricular function to
electrocardiographic findings had seemed promising. A very im-
portant result of their investigation (and ours) is that nearly all
subjects with low QRS scores or normal electrocardiograms have
normal left ventricular function.
In a subset of our patients recently discharged from the coronary
care unit, the correlation coefficient relating left ventricular func-
tion to ejection fraction was - 0.56. This correlation, though sta-
tistically significant, is not particularly helpful to the clinician. A
large series of patients would be helpful in further clarifying this
issue. In the large majority of our patients with a previous infarct,
we found little in the QRS score for predicting ejection fraction.
A correlation of - 0.56 is nearly meaningless for a clinician taking
care of an individual patient.
While it is possible that prolonged left ventricular dysfunction
due to intermittent ischemia could alter the relation between QRS
score and ejection fraction, we doubt that this is the reason for the
low correlation coefficient. The clinical relevance of sustained left
ventricular dysfunction from intermittent ischemia is controversial.
Also, only one-third of our patients had angina or a positive ex-
ercise test. We wonder whether prolonged ischemia-induced left
ventricular dysfunction is any less common in a selected group of
infarct survivors, such as those of Palmeri et al.
Our group of patients is similar to stable patients under the care
of a practicing cardiologist and our findings are therefore relevant.
A normal electrocardiogram accurately predicts normal left ven-
tricular function. However, using Wagner's QRS score, it is not
possible to accurately predict left ventricular function from the
electrocardiogram in stable patients with prior myocardial infarction.
STEPHEN G. YOUNG, MD
Cardiologv Section
Veterans Administration Medical Center
3350 La Jolla Village Drive
San Diego, California 92161
Evaluation of Prognosis 1 Year After
Myocardial Infarction
The innovative and sophisticated study by Madsen et al. (I)
provides a thorough insight on the I year prognosis after myo-
cardial infarction, From a statistical standpoint, two additional
items of information could be of interest.
